In elasmobranchs the lymphoid and myeloid activities are carried out in the following three main hemopoietic sites; the spleen, the Leydig organ and the epigonal organ, which is associated with the gonad.1-5) The Leydig organ is situated in the submucous layer of the esophagus, and his tologically the lymphomyeloid tissue producing granulocytes and lymphocytes.1-7) This organ has been named after LEYDIG, the first describer of its histological structures, and is detectable only in elasmobranchs, being thus absent in holoce phalian and teleostean fishes.2.1, 3) Recently, FANGE and MATrtssoN9) have reported that the Leydig organ was not detectable in some species of elasmobranchs, such as the Atlantic nurse shark Ginglymostoma cirrotum, and the California hornshark Heterodontusfrancisci. Then, I investigated histologically whether the organ is present or not in the esophagus of three species of elasmobranchs, including Nekozame H. japonicus, a species closely related to the California hornshark. 
Results and Discussion
The mucous membrane of the elasmobranchian esophagus examined in the present study was variable in histological structures. In T. scyllia and U. aurantiacus, the membrane was made up of columnar epithelium with numerous mucous cells (Figs. I and 2), whereas in H, japonicus, being com posed of stratified epithelium (Fig. 5) . As in other vertebrates, esophageal wall of the elasmobranchs contained also circular and longitudinal muscular layers. In T. scyllia, the Leydig organ was located between the mucous membrane and the muscular layers (Fig. 1) . The organ consisted of two por tions, situating on the dorsal and ventral sides of the gullet. The same histological situation was also obtained on the Leydig organ of U. auranti acus (Fig. 2) . Histologically the Leydig organ is classified as the lymphomyeloid tissue, and crowd ed with granulocytes and lymphocytes (Fig. 3) . In the Leydig organ of U. aurantiacus, the cluster of eosinophilic granulocytes was conspicuous and large numbers of them were observable as shown in Fig. 4 .
From the studies6,7) on the ultrastructure of the Leydig organ, its main role is said to be the pro duction and the storage of leucocytes, mainly granulocytes, though the induction of erythrocyte formation has been reported in the experimental case of spleen extirpation.1,10,11) This granulopoietic function in the Leydig organ was also suggested from the present observation revealing abundant eosinophilic granulocytes as cell constituent.
Detailed microscopic examinations were per formed on the serial histological sections prepared from the esophagus of H. japonicus, but the Leydig organ could not be detected (Fig. 5) . FANGE,5) and FANGS and MAT ISSON9) have reported the lacking of the Leydig organ in the following elasmobranchian species; blue shark Prionarce glauca, the American cownose Rhinoptera bonasus, the American Atlantic lemon shark Negaprion brevirostris, the Atlantic nurse shark G. cirratum, and the California hornshark H. francisci. The last species, H. francisci and H. japonicus are closely related species, belonging to the same genus Hetero dontus. Accordingly, the lacking of the Leydig organ in both species is interesting from the taxonomic viewpoint of elasmobranchs.
According to Fange, 5) reciprocal relationship is seen among the development of three lymphomye loid tissues, the spleen, the Leydig organ and the epigonal organ of elasmobranchs.
As an extreme case, for example, well-developed voluminous epigonal organs are present in the blue shark P. glauca and the Atlantic nurse shark G. cirratum, which are devoid of the Leydig organs.5.9) From this finding, it is conceivable that the epigonal organ may be well developed also in H. japonicus, which does not possess the Leydig organ. To verify this, further investigation on the epigonal Abundant eosino philic granulocytes are seen especially in Fig. 4. Fig. 3.x 435, Fig . 4 .x685. Fig. 5 . A transverse section through the esophagus of Nekozame , Heterodontus japonicus. The Leydig organ is not detectable in the esophagus of this species . x115 Me: mucous epithelium , and MI : muscular layer.
organ of H. japonicus is necessary.
